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ABSTRACT 
It has always been considered to manage the facilities in terms of renewal, 
renovation and the space management when a work place is established, in 
order to increase the efficiency. The three Ps introduced by International 
Facility Management Association (IMFA), namely people, place and process 
are the key elements for facility management. It is interesting to know, 
besides commercial buildings and shopping malls, how does the facility 
management, or simply in hardware terms in school improve the education 
performance. The study hypothesizes that the improvement in hardware part 
is a prime mover in improving education performance. With the availability 
of data from the official websites of secondary school, the online secondary 
school profile, and a questionnaire set for the study, the effect of facility 
management in secondary school on the education performance (objective 
performance indicator of credit rate in the Hong Kong Certificate 
Examination of Education is chosen) is empirical studied. Applying 
regression analysis, an empirical model relating to the performance and 
expenditure in hardware instalment and renewal is generated. The results 
reveal that the expenditure in hardware instalment and renewal has a low 
statistical significance in affecting the performance. In order to further test 
the hypothesis, variable of sufficiency of classrooms is added to the base 
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model in place of the expenditure in enhancing and improving the teaching 
facilities which are the hardware. The result is as same as the previous test 
and thus it is concluded that there is no evidence showing that the 
improvement in hardware part is significant in improving education 
performance. However, it is statistically significant with the “software” 
factors like medium of instruction and students’ backgrounds. The results of 
this study give insight to educationalists about what is the main factor 
affecting education performance and insight to the economists about why 
every school in Hong Kong try to fight for such resources but have no 
significant impact on education performance, which is the objective in 
education. It is hoped that the findings can contribute in the education field 
in improving the education performance, and to contribute to educationalists 
that how to allocate resources efficiently. 
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CHAPTER ONE 
INTRODUCTION 
 
1.1 Background 
Secondary education aims to provide teenagers aged from 12 to 20 in Hong 
Kong. There are 565 schools1 in Hong Kong providing secondary education. 
The majority of secondary schools are traditional grammar schools, and the 
minority will be giving technical training or called “Vocational Schools”. 
 
Education plays an important role in the society. It is or should be at least 
partly a process of enculturation into the human family (Goodlad, et. al., 
1997:5). Yet, teachers do not rely on their teaching, also the surrounding 
environment for their teaching. Schooling in fact is not a synonym for 
education (Goodlad, et. al., 1997:3). Schooling itself is not education but the 
best schooling provides education (Goodlad, et. al, 1997:3). 
 
 
 
1. Website of Education Bureau of HKSAR Government. Available at http://www.edb.gov.hk [Accessed 
on 1st March, 2008] 
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Starting from year 2000, the Architectural Services Department (ASD) of 
Hong Kong Special Administrative Region (HKSAR) Government designed 
the Millennium Campus (Y2K Campus). Schools established after the year 
2000 will have campuses following the standard Y2K Campus design; both 
architectural features and the facilities are fixed. Some of the schools 
established before 2000 applied for moving into new campus sites as well, 
together with the newly constructed Y2K campus. The construction of the 
campus is financed by the organizer of the school with subsidies from the 
Education and Manpower Bureau.  
 
Indeed, different conditions and environments influence the performance 
subject to different work types. From a registered nurse, it is said that even 
changing the design of wards like children wards can help children recover 
from diseases like cancer not by medical theories, but psychologically let 
them feel they are not in sickness, which means they have forgotten the fact 
that they are sick and so that they do not worry about that because of leisure. 
The result turn out is that the rate of recovery from the sickness is faster than 
normal patients. This came from experience by registered nurse who has 
received formal nurse training. 
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1.2 Aims and Objectives 
As efficiency to achieve better performance is required, then what have been 
paid to gain a desired performance level will be considered. The main aim is 
to find out whether the provision of instalment and renewal of hardware 
facilities in secondary school is helpful to improve the performance of 
students in secondary schools. The objectives of this study are as follows: 
- Review the resources put in hardware management in secondary 
schools 
- Investigate the significance of hardware enhancement and 
improvement in affecting education performance 
- Compare the significance in hardware enhancement and 
improvement to the software in education 
- Recommendation for improving education performance 
 
1.3 Scope of Study 
The scope of study of the dissertation is in the secondary schools in Hong 
Kong, providing at the minimum of five-year (Secondary One to Secondary 
Five) education in a full time basis, under the education system in Hong 
Kong. 
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1.4 Importance of the Study 
Education is an important issue in the society, no matter in which city or 
country. The quality of education is always demanding. Scholars, teachers, 
educationalists, students and their parents definitely opt for the higher 
quality education, reflected by the performance of the user, which are the 
students. New campuses are being constructed and whether new campuses 
or renewed facilities can significantly help improving the education 
performance is questionable. This study would give an impact to the 
educational field in the factor of considering hardware improvement or 
enhancement in improving education performance. 
 
1.5 Methodological Framework 
The methodology used in the study is in threefold. 
 
A literature review will be carried out provide an overview of the education 
performance literatures. Previous empirical studies on determinants of 
education performance will also be reviewed in order to develop the 
theoretical framework. 
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Multiple regressions will be carried out to empirically test the proximity 
effect of enhancing and improving the teaching facilities (resources put in 
and space management) on the education performance, with the key 
performance indicator of credit rate of Hong Kong Certificate Examination 
of Education (HKCEE) chosen, and primary determinants of education 
performance such as running mode of schools, home background of students 
and medium of instruction as the independent variables. The reason and 
criteria for choosing the included determinants will be explained and 
clarified. 
 
Finally, the regression results of the finalized model will be analyzed and 
explained, whether or not the result is as expected or not. 
 
1.6 Organization 
This dissertation is divided into five chapters.  
 
Chapter One is the introduction, which includes background, objectives, 
scope of study, importance of the study, methodological framework and 
organization of this dissertation.  
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Chapter Two is the literature review, which includes the revision of the 
purpose of facility management, performance indicators in education, and 
the theoretical justification of the relationship between facility management 
and education performance. Previous empirical studies on the determinants 
on education performance will be reviewed as well. 
 
Chapter Three provides the classification of secondary schools in the study. 
The special feature of Y2K Campus will be introduced.  
 
Chapter Four is the deduction of hypothesis in the study, the methodology 
used, the selection of variables and the sources of data. 
 
Chapter Five presents the empirical model and results. It introduces the 
empirical model used in the study. The results of the model will then be 
analyzed and discussed in this chapter. 
 
Chapter Six is a conclusion. It summarizes the results and implications of the 
dissertation. Limitations of the study and further research areas will be 
provided. 
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CHAPTER TWO 
LITERATURE REVIEW 
 
The focus of the study is to find out the significance of enhancing and 
improving teaching facilities in improving education performance. The 
related studies about facility management, performance indicators, effect of 
environment on sense of belonging, as well as education performance will 
be discussed in this chapter. Firstly, the definition about facility management 
is discussed. Secondly, the performance indicators in education will be 
discussed, as well as empirical test of Assessment Programme for Affecting 
Social Outcome (APASO). Lastly, the Psychological Sense of School 
Membership (PSSM) and the ecological systems theory will be reviewed. 
These three elements form the theoretical justification of the study. 
 
2.1 Facility Management 
Definitions 
Rondeau et al (2006) gave a definition on facility management (FM). It is 
the ultimate reference for facility and design professionals who want to 
create a productive workplace that corresponds to the short-and-long term 
goals of their corporation (Rondeau et al, 2006). 
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The International Facility Management Association (IFMA) gave the 
definition of facility management as the practice of coordination the physical 
workplace with the people and the process of the organization. It integrates 
principles of business administration, architecture and the behavioural and 
engineering sciences. Fig. 2.1 best illustrates the concept. 
 
Fig. 2.1 Coordination of Process, Place and People in the Concept of FM 
Source: http://www.ifma.org 
 
According to the IFMA, there are totally eight competent areas in facility 
management, namely financial forecasting and management, security 
telecommunications and administrative services, corporate real estate, long-
range and annual planning, interior space planning and space management, 
maintenance and operations, new construction and renovation and 
architecture and engineering.  
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2.2 Performance Indicators 
In facility management, when the concept of benchmarking is put forward, 
the key performance indicators are always mentioned. It is interesting to 
know for education that what the performance indicators are. And most 
importantly issue is that whether the performance indicators are able to be 
used in benchmarking the facility management of secondary schools. 
 
Development of Performance Indicators 
The Education Department (now named as the Education and Manpower 
Bureau), Hong Kong Special Administrative Region Government (2002) 
developed Performance Indicators (PIs) applicable to the Hong Kong 
context in collaboration with schools and education professionals. The 
validity and reliability of PIs and the related benchmarks need to be 
established on the basis of studies conducted over a period of time. At the 
preliminary phase, the Education Department has revised a framework of PIs 
to cover the following four domains of school work: 
1. Management and Organization 
2. Teaching and Learning 
3. Support for Students and School Ethos 
4. Attainment and Achievement. 
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PIs provide the criteria based upon which schools’ performance can be 
judged. In the first domain mentioned, one of the areas is about Resources 
and Accommodation. It includes the provision of resources and the 
organization and use of resources and space. The components in the 
provision of resources under the area in this PI are about the sufficiency, 
range and appropriateness, information resources. On the other side, the 
components in the organization and use of resources and space under the 
area in this PI are about allocation and use, storage and maintenance, and 
legal issues. 
 
In the domain ‘attainment and achievement’ of PI, there are two areas 
namely the academic performance and the non-academic performance. The 
components of the area in academic performance are the academic 
attainment and the academic related achievement. The components of the 
area in non-academic performance are the participation and achievement in 
extra-curricular activities, discipline, physical fitness and health awareness, 
and attitude and self-esteem. 
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2.3 Empirical Studies and Theoretical Justification 
Assessment Programme for Affective and Social Outcomes (APASO) 
The framework of APASO is derived form Brofenbrenner’s (1995) 
Ecological Systems Theory. An individual is in the centre, surrounded by 
more immediate social influences such as peers, family and school and then 
less immediate (but not necessarily less important) influences of local 
community, regional, national and international effects. 
 
Psychological Sense of School Membership (PSSM) 
Goodenow (1992) mentioned that PSSM is the extent to which they feel 
personally accepted, respected, included and supported by others in the 
school social environment. Wehlage (1989) used the term “school 
membership” to refer to a construct almost identical to Finn’s (1992) 
“belonging”.  
 
Ecological Systems Theory 
There are a lot of ecological systems theories. In this dissertation, the 
ecological systems theory applied is about the environment affecting 
learning performance of students as well as the educational performance. 
Bronfenbrenner (1995) ’s ecological model of environment is postulated as a 
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series of nested structures. The mesosystem refers to the connections or 
interrelationships among an individual’s immediate settings. The exosystem 
consists of contexts that children and adolescents are not part of but which 
may nevertheless influence their development. The macro-system is a 
culture or subculture, or social class context in which development occurs. 
(Shaffer, 1999: 63-65) Fig. 2.2 illustrates the concept. 
 
Fig. 2.2 Concept Diagram of Ecological Systems Theory by Bronfenbrenner 
Source: APASO 
 
From this ecosystem theory and the story told by the registered nurse in 
Chapter 1. That means the design, the renovation and to a broader point of 
view the hardware will affect the performance of a certain task relating to 
interaction among people. For education, it is definitely an industry of 
interaction between people, simply teachers and students, let say inside a 
 13
classroom. Then, the deduction that, improving the hardware part as the 
learning environment may affect the education performance can be made. 
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CHAPTER THREE 
CLASSIFICATION OF SECONDARY SCHOOLS IN STUDY 
AND DEFINITION OF TERMS 
Before investigating the significance of enhancing and improving the 
teaching facilities in secondary schools in Hong Kong, the classification of 
secondary schools and definitions of some important terms used in the study 
are going to be introduced first. The information is important as it can affect 
the interpretation of results in the study.  
 
3.1 Grammar Schools 
Grammar Schools are schools which provide education in academic areas 
such as language (usually Chinese and English), science (such as 
Mathematics, Physics, Chemistry and Biology), social sciences (usually 
Economics and Geography), and history (both Chinese and World History).  
The subjects in majority taught in Secondary Four to Secondary Seven are 
subjects that the students sit for the HKCEE and the Hong Kong Advanced 
Level Examination (HKALE). These schools are major secondary schools in 
Hong Kong and they are under study. 
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Table 3.1 Example of Subjects Taught in a Grammar School 
Subjects S1 S2 S3 S4 S5 S6 S7 
Chinese Language √ √ √ √ √ √ √ 
Chinese History √ √ √ √ √ √ √ 
Chinese Literature    √ √ √ √ 
Putonghua √ √ √ √ √   
Religious Studies √ √ √ √ √   
English Language √ √ √ √ √ √ √ 
English Literature    √ √ √ √ 
Mathematics √ √ √ √ √ √ √ 
Additional Mathematics    √ √   
Applied Mathematics      √ √ 
Pure Mathematics      √ √ 
Physics    √ √ √ √ 
Chemistry    √ √ √ √ 
Biology    √ √ √ √ 
Integrated Science √ √ √     
Computer and I.T. √ √ √ √ √ √ √ 
Humanities √ √ √     
Economics    √ √ √ √ 
Geography √ √ √ √ √ √ √ 
History √ √ √ √ √ √ √ 
Liberal Studies      √ √ 
Commerce / Business Studies    √ √ √ √ 
Principle of Accounts    √ √ √ √ 
Music √ √ √ √ √ √ √ 
Physical Education √ √ √ √ √ √ √ 
Visual Arts √ √ √ √ √ √ √ 
Source: http://www.bhjs.edu.hk/ Bishop Hall Jubilee School 
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3.2 Vocational Schools 
Vocational Schools are schools which provide technical training for 
students’ job in future. The subjects taught in such schools are mainly rather 
technical like metalwork, electronics, graphical communication and 
engineering science. These schools are in minority in Hong Kong and they 
are not chosen in the study. 
 
Table 3.2 Example of Subjects Taught in a Vocational School 
Subjects S1 S2 S3 S4 S5 S6 S7 
Chinese Language √ √ √ √ √ √ √ 
Chinese History √ √ √ √ √ √ √ 
Putonghua √ √ √ √ √   
Religious Studies √ √ √ √ √   
English Language √ √ √ √ √ √ √ 
Mathematics √ √ √ √ √ √ √ 
Additional Mathematics    √ √   
Applied Mathematics      √ √ 
Pure Mathematics      √ √ 
Physics    √ √ √ √ 
Chemistry    √ √ √ √ 
Integrated Science √ √ √     
Computer and I.T. √ √ √ √ √ √ √ 
Graphical Communication √ √ √ √ √   
History √ √ √ √ √ √ √ 
Liberal Studies      √ √ 
Electronics    √ √ √ √ 
Engineering Science      √ √ 
Music √ √ √     
Physical Education √ √ √ √ √ √ √ 
Humanities √ √ √     
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Design and Technology √ √ √ √ √   
Source: http://www.ats.edu.hk Aberdeen Technical School 
 
3.3 Running Modes 
Secondary Schools in Hong Kong run by several modes. It is because of the 
difference in the organizers. There are mainly three type of running mode 
which taken in the study, namely Government, Aided and Direct Subsidy 
Scheme (DSS). These three running modes make schools be different in the 
financial policy. 
 
3.3.1 Government Type 
Government type schools are run by Education Bureau of HKSAR 
Government. Under the nine-year compulsory education scheme by the 
Governor Sir MacLehose in 1978, the six-year primary education and the 
junior secondary education (Secondary One to Secondary Three) are free of 
charge from students. The school fee from Secondary Four to Secondary 
Seven is fixed by the Government but other charges are subject to the school 
administration and financial policies. Also, the medium of instruction is 
controlled by the Government. These schools are sponsored by the 
Government as the Government is the organizer. 
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3.3.2 Aided Type 
Aided type schools are run by various organizations such as religious bodies, 
associations, etc. Aided schools in school finance are similar to Government 
Schools. Aided schools are subsidized by the Government. However, the use 
of money or in other word “financing” is controlled by the Education Bureau. 
Similar to Government Secondary Schools, the school fee for Secondary 
Four to Secondary Seven is fixed by the Government, but other charges will 
be subject to individual school administration policies. Also, the medium of 
instruction is controlled by the Government. 
 
3.3.3 Direct Subsidy Type 
Secondary Schools under DSS are run by various non-government 
organizations. DSS is a scheme that the Government will give a sum of 
money to the school once per year, without further subsidy. The financing of 
secondary schools compare to the Government Type and the Aided Type is 
relatively more independent. Under DSS, the Secondary Schools herself can 
charge school fees not restricted by the Government in all years in the 
secondary school curriculum. The allocation of resources in the schools is 
also not restricted. Also, the medium of instruction is not restricted and 
subject to the school’s decision. 
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3.4 School-based Management (SBM) 
According to the School-based Management Document by Education and 
Manpower Bureau (2006), SBM is a management framework which is 
school-based, student centred and quality focused. The purpose of SBM is to 
devolve the decisions on student learning and resource deployment to the 
school to enable it to make school-based policies which better meet the 
needs of students and enhance their learning outcomes. No matter the 
schools are running on which of the modes above, SBM is needed. 
 
SBM indeed is a management that focus on the structure of the school 
administration panels. The allocation of resources is a result of SBM. The 
ultimate goal of SBM is to enhance the learning outcomes of students. 
 
3.5 Millennium Campus (Y2K Campus) 
Starting from year 2000, all the new campuses must follow the standard 
design by the ASD. A standard Y2K Campus consists of three building 
blocks, one for standard classrooms (teaching block), one for the school hall, 
and one for special rooms like laboratories, computer rooms, etc. There are 
30 standard classrooms in a standard Y2K campus. To suit the secondary 
school curriculum, special rooms are newly designed and the number is 
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consistent with the subjects being taught, such as physics laboratory for 
physics, chemistry laboratory for chemistry, etc. A library occupying the 
whole floor of a block is installed. On the other hand, Y2K campus provides 
adequate space for student’s activities, such as organizing student union, 
clubs, or extra-curricular activities such as orchestras and sport teams. 
Spaces are totally utilized. There is a basketball court located on a roof of a 
certain teaching block. 
 
Fig 3.1 A standard Y2K Campus (Computer Generated Design) 
 
Source: Education Bureau 
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CHAPTER FOUR 
HYPOTHESIS, METHODOLOGY, VARIABLES AND 
DATA 
 
4.1 Hypothesis Deduction 
As discussed in Chapter 2, the facility management of a secondary school 
and the education performance are seemed to be related by comparing 
industries which involves interaction among people in a specific area, let say 
wards for hospital and classroom for campuses. Based on the ecological 
systems by Bronfenbrenner (1995), environment affects learning 
performance in all aspects. The development of APASO mainly discussed 
the cultural environment and did not discuss the hardware components, 
which are the campus and the learning facilities. In order to find out the 
significance in improving and enhancing the teaching facilities in improving 
the education performance, the following hypothesis is going to be tested. 
 
- Hardware in education is significant in improving education 
performance and hence, resources put in it direct affect the 
performance. 
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For the hypothesis, the academic performance will be taken as the key 
performance indicator and HKCEE is chosen as almost all secondary 
schools students participated in it every year. As introduced in Chapter 3, 
sample of Grammar Schools are chosen to be tested for the hypothesis. 
 
4.2 Methodology 
Multiple regression analysis is chosen as the methodology to test for the 
hypothesis of the study. Besides the theory of multiple regression analysis, 
the choice of functional form, as well as the test statistics will be introduced 
 
4.2.1 Multiple Regression Analysis 
The study aims at empirically testing the significant of enhancing and 
improving the teaching facilities subject to the space management and the 
resources in improving the education performance. As there are totally 10 
independent variables in the model, multiple regression analysis is used to 
study and analyze the significance. The general objective of regression 
analysis is to model the relationship between a dependent variable and one 
or more independent variables. A general multiple regression model, which 
relates a dependent variable y to k independent variables x1, x2 … xk, is 
given by the model 
 23
 
y = α + β1x1 + β2x2 +…+ βkxk + ε 
 
The simplest and most common method of estimating the parameters of the 
regression model is the Ordinary Least Squares (OLS) technique. It can 
minimize the residual sum of squares (sum of the squares of the differences 
between the actual and forecast values of dependent variable). 
 
4.2.2 Choice of Functional Forms 
The functional form of the regression equation depends on the nature of the 
relationship. The usual forms include linear, semi-logarithm or logarithm. In 
this study, because there is no previous study on measuring the relationship 
between the performance and the factors qualitatively, in trial, semi-
logarithm form is adopted. 
 
4.2.3 Test statistics 
There are several test statistics that can be determined from the regression 
analysis, and the information is crucial to evaluate and interpret the 
empirical results. 
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Coefficient of Determination (R2) 
The Coefficient of Determination of a regression analysis indicates the 
proportion of variation in the dependent variable that can be explained by 
the variation in the independent variables. The value of R2 is ranged from 
zero to one. The higher the value of R2, the higher is the explanatory power 
of the estimated model. 
 
t-Statistic 
The t-statistics of the independent variables are used to test the significance 
of the effect of the independent variable on the dependent variable. If the t-
statistic is larger than the critical value for a given significance level and 
degree of freedom, then the independent variable is said to be significant at a 
certain significance level. The larger the t-statistic, the more significant is 
the variable. 
 
F-Statistic 
F-Statistic is used to test the significance of the R2 statistic. Also, it can be 
used to test the null hypothesis that the regression coefficients are equal to 
zero. If it is larger than the critical value for a given significance level and 
degree of freedom, the null hypothesis is rejected. 
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The education performance is defined as the dependent variable, while some 
primary determinants of the education performance such as the resources put 
in the facility management, sufficiency of classrooms, the age of secondary 
school, and the students’ background act as the independent variables. The 
primary determinants of education performance such as medium of 
instruction and the running mode of the school are used as control in the test. 
The reasons and criteria for choosing the included determinants will be 
explained and clarified later. 
 
4.3 Data 
 
4.3.1 Sources of Data 
The education performance, referring to the credit rate is obtained from the 
both the questionnaire issued at 10th March 2008 and the official website of 
secondary schools. Unless otherwise specified, the data collected is at the 
end of academic year 2006-2007. In addition to this, other information on 
different attributes, which may affect the education performance, is obtained 
from the following sources: 
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1) Secondary School Profile 2007-2008, published by the Committee on 
Home-School Co-operation 
2) Websites of Census and Statistics Department, Architectural Services 
Department, and Education Bureau 
3) Official Websites of Secondary Schools under study 
4) Questionnaire issued on 10th of March, 2008, approved by the 
Department of Real Estate and Construction, University of Hong 
Kong on ethical issue, and further enquiries following-up from the 
reply. (See Appendix 4) 
 
4.3.2 Overview of Data 
According to the statistics in the academic year 2007-2008, there are totally 
463 secondary schools in Hong Kong. Over 90% of secondary schools are 
grammar schools providing secondary education from Secondary One to 
Secondary Five. Schools are divided into three banding. The banding of 
school refers to the academic achievement of Primary Six students in 
Secondary One admission, with Band one the highest and Band three the 
lowest. There are totally 82 schools situated in Y2K Campuses and only 20 
of those are secondary schools. About 25% of schools are using English as 
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the medium of instruction and the rest conduct teaching by Chinese 
(Cantonese). 
 
4.4 Selection of Variables 
The focus of this study is to investigate the significance of in enhancing and 
improving teaching facilities in achieving education performance. The 
selection of variables in this study is mainly based on the possible relevant 
parameters. It is true that the inclusion of more variables may increase the 
explanatory power of the empirical models. However, as it is the first 
research focusing on these two aspects, hardware part of education and 
education performance, the selection is based on professional advice from 
current educationalists. Table 4.1 shows the list of variables used in the 
models and their corresponding definitions. 
 
Table 4.1: Variables Used in the Empirical Model 
Variables Unit of 
Measure 
Descriptions 
Dependent Variable 
Education Performance 
(P) 
% Credit Rate of HKCEE (as at academic 
year 2006-2007) 
Independent Variable 
Physical Attributes 
Age (AGE) years Age of Secondary Schools 
ln (FA) (LN_FA) m2 Natural logarithm of the floor area of 
the schools 
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Running Mode Attributes 
Government (G) Dummy G = 1 if the school is run by 
Government, zero otherwise 
Aided (A) Dummy A = 1 if the school is run by Aided 
mode, zero otherwise 
Direct Subsidy Scheme 
(DSS) 
Dummy DSS = 1 if the school is run under 
Direct Subsidy Scheme, zero 
otherwise 
Medium of Instruction Attributes 
Cantonese (CN) Dummy CN = 1 if the school is a CMI school 
English (EN) Dummy EN = 1 if the school is an EMI school 
Students’ Background Attributes 
ln (Monthly Income) 
(LN_MI) 
HK$ Natural logarithm of the monthly 
income of the students’ family 
according to the district of residence 
Band One (ONE) Dummy ONE = 1 if the school is a band 1 
school 
Band Two (TWO) Dummy TWO = 1 of the school is a band 2 
school 
Band Three (THREE) Dummy THREE = 1 if the school is a band 3 
school 
Proxies for Hypothesis 
ln (Money on FM) 
(LN_MFM) 
HK$ Natural logarithm of the expenditure 
in the facility management of the 
school 
Sufficiency of 
Classrooms (SC) 
Number 
of rooms 
Number of classrooms minus the 
number of classes 
 
4.4.1 Dependent Variable 
The dependent variable chosen is the education performance; indicator of 
education performance chosen is the credit rate of HKCEE in academic year 
2006-2007. This may be misleading as the results about education 
performance are biased to HKCEE credit rates but not other performance 
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indicators in Education. However, it is chosen because it can be measured in 
a more objective rate as every secondary school participated in it in every 
academic year. On the other hand, because of different policies under SBM, 
the directions of development of every school are different. The implied 
meaning is that some schools may tend to develop in sports activities or arts 
activities, or just focused on public examinations for acquiring high 
university undergraduate admission rate. 
 
4.4.2 Independent Variables 
The independent variables used in the empirical model can be classified into 
physical attributes, running mode attributes, medium of instruction attributes, 
and students’ background attributes respectively. There are totally 10 
variables selected to study their effects on the education performance of 
secondary schools. The selected variables in each attribute are described 
below. 
 
Physical Attributes 
Age and Natural logarithm of floor area are the set of variables included in 
the physical attributes. The attributes can reflect the physical ability of a 
campus to provide education to students.  
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Age (AGE) 
As the campuses deteriorate with time, the age of it can be regarded as a 
proxy for the physical conditions of campuses. The age, in years, of a school 
is interpreted as the difference in number of years between the foundation 
year of the school and year 2007. Age is expected to have a neutral 
relationship with the education performance. The reasons are twofold. 
Firstly, reputation of the schools has been building up from year to year, 
which means that schools with longer age may probably produce better 
education performance. But on the other hand, newly founded schools would 
be expected to keep at the latest education reforms and give higher 
flexibility. Therefore, the education performance may also be increasing. 
 
Natural logarithm of Floor Area (LN_FA) 
Floor Area (FA), measured in square meters, is interpreted as the ground 
floor area of land that the campus occupied. It is used as a proxy for the size 
of the campus. According to previous studies in real estate, and to be 
consistent, the natural logarithm form the FA is used in the study. The 
variable is expected to be positively related with the education performance. 
This expectation is deduced under APASO. Larger area provides a larger 
space for activity and learning and environment affects the sense of 
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belongings of the students and so the learning performance so as the 
education performance is affected as well. 
 
Running Mode Attributes 
As introduced in Chapter 3, there are in major three different kind of running 
modes adopted by the secondary schools in Hong Kong. The running mode 
affects the financing of both the school and the students. For example, 
schools under DSS will be freer to decide their financing policies. On the 
other hand, schools organized by the HKSAR Government may have better 
resources allocation from the government on the hardware and software, as 
well as sponsors and subsidies. The attributes are hence used to capture the 
effect of running mode in education performance. The three dummy 
variables involve the classification of running mode of schools into three 
types, including Government (G), Aided (A) and Direct Subsidy Scheme 
(DSS) respectively. The omitted variable in the study is Private. Private 
schools are not chosen in the study for the difference in secondary education 
curriculum. 
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Medium of Instruction Attributes 
The medium of instruction, mainly Cantonese (usually put as “Mother 
Language”) and English in Hong Kong are in argument among 
educationalists in secondary education. In secondary education, lectures are 
the main way for teaching the majority subjects used by secondary school 
teachers. The attributes are then designed to capture the effect of medium of 
instruction. Two dummy variables are involved in the two major medium of 
instruction, including Cantonese (CN) and English (EN) respectively. 
 
Students’ Background Attributes 
Undoubtedly, the home background of students may have effect on their 
learning performance as the “richer” students will have more resources on 
their own relatively. However, it is at utmost difficulty to find a parameter to 
describe the students’ background and put it as a variable in the empirical 
model. The monthly income in Hong Kong Dollars is taken in the 
quantitative analysis since the income affects the amount of resources given 
by the family. Nevertheless it is impossible to check it out whether the 
family aim at providing full support in education in school. However, on this 
assumption, the variable of natural logarithm of the monthly income 
(LN_MI) is taken in this model. 
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The learning ability of students themselves is a factor that definitely will 
affect the education performance. The dummy variables of separating the 
banding of schools are involved, namely ONE, TWO and THREE for Band 
One Schools, Band Two Schools and Band Three Schools Respectively. 
 
Proxies for Hypothesis 
(a) Expenditure in enhancing and improving teaching facilities (LN_MFM) 
The amount of money put in enhancing and improving the teaching facility 
is interpreted as the sum of money for renovation or other construction work 
related to the teaching facilities in the school. The variable can quantify the 
effect of strengthening the facility management to education performance. 
As previously explained in the hypothesis deduction, it is expected that 
putting more resources on enhancing and improving the teaching facilities 
will improve the education performance. A significant positive sign on the 
variable of natural logarithm of the expenditure in facility management 
would therefore confirm the hypothesis in the study. 
 
(b) The sufficiency of classrooms (SC) 
As sense of belonging is a parameter that affected by the environment in 
APASO, the sufficiency of classrooms become effective as students will 
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have their own base classrooms and gather at there everyday. Sense of 
belonging to the class as well as the classroom will then be developed from 
time to time at least lasting for a year. The classroom in excess can also act 
as small tutorial rooms for small class tutorial purposes. Therefore it can be 
deduced that the sufficiency of classrooms will improve the education 
performance. A significant positive sign on the variable of sufficiency of 
classroom would therefore confirm the hypothesis in the study. 
 
4.4.3 Expected Signs of Variables 
 
The details of each independent variable have been explained in the previous 
section. Their expected signs and corresponding reasons are summarized in 
Table 4.2. 
 
Table 4.2 The expected signs of independent variables and corresponding 
reasons 
Independent Variables Expected 
Results 
Reasons 
Physical Attributes 
Age (AGE) +ve Reputation of the schools built from 
year to year 
Natural logarithm of 
Floor Area (LN_FA) 
+ve Larger floor area provides larger 
spaces for students’ activities 
Running Mode Attributes 
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Government (G) -ve 
compared 
to DSS 
Government provides more support to 
their own organized schools 
Aided (A) -ve 
compared 
to DSS 
Finance is controlled by the 
Government and the amount of 
subsidy is relatively low 
Medium of Instruction Attributes 
Cantonese (CN) +ve 
compared 
to EN 
It is the language used mostly in live 
for Hong Kong students. Learning 
materials and messages can be 
delivered more effectively and 
efficiently 
Students’ Background Attribute 
Natural logarithm of 
monthly income 
(LN_MI) 
+ve Family also provides resources in 
education rather than schools 
Band One (ONE) +ve 
Band Two (TWO) +ve 
The students’ learning ability is a 
factor that predominately affect the 
learning performance 
Proxies for Hypothesis 
ln (Money on FM) 
(LN_MFM) 
+ve The more resources put in the facility 
management makes education keeps 
up to date and enhance student’s 
learning performance 
Sufficiency of 
Classrooms (SC) 
+ve It provides a stable learning 
environment to students and excess 
classrooms can serve for small class 
tutorial purposes 
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CHAPTER FIVE 
EMPIRICAL MODEL AND RESULT 
 
5.1 Empirical Model 
Empirical test of the hypothesis (the proximity of resources put in hardware 
improvement and enhancement and sufficiency of classrooms have a 
positive effect on the education performance) can be done by a regression 
analysis on the base HKCEE Credit Rate against a number of independent 
variables: 
P = f(Ph, R, M, B, H) 
Where 
P = The education performance indicated by the HKCEE Credit Rate of 
the School in the 2007-2008 academic year. 
Ph = A set of physical attributes, including 
a) the age of the school 
b) the natural logarithm of floor area of the campus 
R = a set of running mode attributes, including 
 a) Government 
 b) Aided 
 c) Direct Subsidy Scheme 
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 where Private mode is an omitted variable 
M = A set of medium of instruction attributes, including 
 a) Cantonese 
 b) English 
B = A set of students’ background attributes, including 
 a) The natural logarithm of monthly income of the related district 
b) Three dummy variables distinguishing three banding in Hong Kong 
classifying students according to the learning ability 
 
Proxies for Hypothesis = a) the natural logarithm of expenditure in the 
teaching facility enhancement and improvement 
within three years from the year of 2007 
    b) the number of classroom in excess 
 
There are two assumptions in this model. Firstly, the gender is not a 
determinant in this study. It is assumed that boys and girls are at the same 
ability in learning. Secondly, it is assumed that all qualified teachers, 
meaning that they are all at least bachelor degree holders, put their utmost 
effort and have the best teaching technique in the subject they taught. 
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Hence, the empirical models are constructed as: 
 
Base Model 
P = a0 + a1AGE + a2LN_FA + a3G + a4A + a5DSS + a6CN + a7EN + 
a8LN_MI + a9ONE + a10TWO_+a11THREE + a12LN_MFM + ε 
 
Alternative Model 
P = a0 + a1AGE + a2LN_FA + a3G + a4A + a5DSS + a6CN + a7EN + 
a8LN_MI + a9ONE + a10TWO_+a11THREE + a12 SC + ε 
 
where  ε is the error term; and ai are the coefficients of the intercept and the 
corresponding independent variables for i = 0 to i = 13. 
After processing the data by computer statistical software, Eviews 5.1, 
regression results are generated. 
 
5.2 Result analysis 
The data includes 95 secondary schools observations, and the data are 
summarized in Table 5.1. 
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Table 5.1 Descriptive Statistics of Variables 
Continuous 
variables 
Mean Standard 
Deviation 
Maximum Minimum 
P 34.95879 9.542643 65 18 
AGE 35.22105 27.47733 189 1 
FA 6,617 4198.65122 39,205 2,615 
LN_FA 8.695109 0.411908 10.57656 7.869019 
MI 22,722.33684 3,627.223167 32,061 18,251 
LN_MI 10.01895 0.155476 10.3751 9.811875 
MFM 774,526.3158 2,373,308.476 15,000,000 30,000 
LN_MFM 12.02035 1.338845 16.52356 10.30895 
SC 1.368421 5.535288 33 -6 
No of Observations = 95 
 
Dummy Variables No of Records 
Running Mode Attributes 
G 13 
A 74 
DSS 8 
Medium of Instruction Attributes 
CN 64 
EN 31 
Students’ Background Attributes 
ONE 36 
TWO 53 
THREE 6 
 
The average performance in credit rate in the HKCEE for the sample is 
34.96% with a range of 18% to 65%. School age ranges from 1 to 189 years, 
with a mean of 35.22 years. The mean floor area of the campuses in the 
sample is 6,617 square metres. The campus of the least floor area is 2,615 
square metres and the largest one occupies 39,205 square meters. The 
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average monthly income of families is HK$22,722.34 ranges from 
HK$18,251 to HK$32,061. The mean expenditure in facility management in 
past three years is HK$774,526.32 with the lowest value of HK$30,000 to 
the highest value of HK$15,000,000 in the sample. The average number of 
classroom in excess is 1.37 with the lowest of -6 and highest of 33 in the 
sample. 
 
5.3 Interpretation of Results 
 
5.3.1 Base Model 
Regression results from the base model are shown in the Table 5.2. The 
signs and magnitudes of the coefficients are generally as expected. The 
model shows an adjusted R-squared of about 89%. This means that 89% of 
the variation in the dependent variable can be explained by the variation in 
the independent variables. The empirical model shows a good explanatory 
power. 
Table 5.2 Regression Results of the Base Model 
Dependent Variable: P 
Method: Ordinary Least Squares 
Included Observations: 95 
In White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient t-Statistic P-Value 
Constant -0.174660 -0.705632 0.4823 
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Physical Attributes 
AGE* 0.000427 3.122080 0.0025 
LN_FA 0.005748 0.619156 0.5375 
Running Mode Attributes 
G -0.013216 -0.793960 0.4294 
A -0.015121 -1.095671 0.2763 
Medium of Instruction Attribute 
CN** -0.028529 -2.022571 0.0463 
Students’ Background Attributes 
LN_MI 0.036877 1.611855 0.1140 
ONE* 0.234628 12.46720 0.0000 
TWO* 0.098588 6.804587 0.0000 
Proxy for Hypothesis 
LN_MFM -0.001777 -0.613799 0.5410 
Adjusted R2 0.880024 
F-Statistic 77.60973 
Prob(F-Statistic) 0.000000 
* Significant at the 1% level 
** Significant at the 5% level 
*** Significant at the 10% level 
 
5.3.1.1 Physical Attributes 
Between the two physical attributes, only AGE is highly significant. The 
physical attribute LN_FA is not highly significant. This shows that the 
education performance is highly impacted by the age of the school. The 
interpretations of the variables are given below. 
 
AGE 
The age of the school is shown to be positively related to the education 
performance, and it is statistically significance at the 1% level. The result 
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shows that the education performance increases by around 0.04% per year 
older of the school, ceteris paribus. It is the most significant variable in the 
physical attributes, showing its importance in determining the education 
performance of secondary schools using HKCEE Credit Rate as the 
performance indicator. The effect of age on education performance is as 
expected. Normally, the older the school, the better the education 
performance, due to mainly the reputation built up over years. 
 
LN_FA 
 The natural logarithm of floor area occupied by the campus is shown to be 
positively related to the education performance, however not significant at 
any confidence interval normally used (1%, 5% or 10%). The result shows 
that the education performance increases as the floor area occupied by the 
campus increases. As the previous findings by Bronfenbrenner’s Ecological 
Systems (1995), the environment affects the performance of teenagers and 
children. The mesosystem refers to the connections or interrelations among 
an individual’s immediate settings (Shaffer, 1999). Therefore, it is proposed 
that when the floor area of the campus increases, the campus becomes more 
spacious and provides more space for students. The broader environment 
will make students more comfortable in the feeling. 
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5.3.1.2 Running Mode Attributes 
Among the two running mode dummy variables, both G and A are found to 
be negatively related to the Education Performance and not significant in the 
effect. Therefore, it is suggested the running mode of the school does not 
determine the education performance; even the modes of financing are 
different among each others.  
 
5.3.1.3 Medium of Instruction Attribute 
The dummy variable CN in the medium of instruction attribute is negatively 
related to the education performance in a high significant level (5%). This 
suggested that the language of teaching affects the education performance 
and Cantonese as the medium of instruction will have a negative effect on 
the education performance. As detailed investigation on medium of 
instruction is not in the scope of this study, the explanation returns to the 
argument in medium of instruction.  
 
5.3.1.4 Students’ Background Attributes 
LN_MI 
The natural logarithm of monthly income of the students’ families is shown 
to be positively related to the education performance, within a confidence 
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interval of 12%, slightly exceeding the high level of significance (10%). 
This suggested that the family providing more resources on the students 
themselves will definitely help to improve the learning performance of the 
students in the view at students’ point. Normally, parents’ support does help. 
The explanation makes sense. The reason of not high enough significant is 
the small sample size used in the study and because of uneven distribution of 
observations. The observations in the sample are not evenly distributed in 
different districts. 
 
Students’ Background Dummy Variables 
The two dummy variables, ONE and TWO in the students’ background 
attributes are the school which are “band 1” and “band 2” respectively from 
the information obtained by the questionnaire. It shows in the result that it is 
positively related to the education performance in an extreme high 
significance level of 1%. Banding of secondary schools shows the learning 
ability of the students from the achievement in the primary education. 
Therefore, the learning ability of students determines the education 
performance of secondary schools. Another issue that can be discussed is 
that about the teachers. For majority of secondary schools, the basic 
qualification required to be a teacher is a bachelor degree holder in certain 
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major areas related to the subjects that he or she teaches in the school. It can 
be assumed that the qualifications of teachers are the same among all 
secondary schools. However, the ways that teachers teach varies. This left to 
the professional educationalists to carry out further study. 
 
5.3.1.5 Proxy for Hypothesis 
LN_MFM 
Being the focus of the investigation in the study, the natural logarithm of the 
expenditure in facility management is signed negatively and has a low 
significance. The result is out of the expectation. The negative result 
suggested the money spent in enhancing and improving teaching facilities 
and hardware had no direct relationship in improving the education 
performance. Under scientific analysis through the empirical model, there is 
no evidence showing that these two factors are related. 
 
5.2 Alternative Model 
As the base model shows negative effect for the expenditure or in other 
words the resources put in enhancing and improving the teaching facilities, 
alternative model is generated to further confirm the effect of the sufficiency 
of classrooms, as a space for teaching in most time in campuses. Variable 
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measuring the number of sufficiency of classrooms is added replacing the 
natural logarithm of expenditure in enhancing and improving teaching 
facilities. Regression results from the alternative model are shown in Table 
5.3. The results are generally as expected. The model shows an adjusted R-
squared of 88%. This means that 88% of the variation in the dependent 
variable can be explained by the variation in the independent variables. 
 
Table 5.3 Regression Results of the Alternative Model 
Dependent Variable: P 
Method: Ordinary Least Squares 
Included Observations: 95 
In White Heteroskedasticity-Consistent Standard Errors & Covariance 
Variable Coefficient t-Statistic P-Value 
Constant -0.221804 -0.891201 0.3753 
Physical Attributes 
AGE* 0.000418 3.023228 0.0033 
LN_FA 0.005664 0.587720 0.5583 
Running Mode Attributes 
G -0.011000 -0.658002 0.5123 
A -0.013867 -0.966612 0.3365 
Medium of Instruction Attribute 
CN*** -0.027796 -1.968875 0.0522 
Students’ Background Attributes 
LN_MI*** 0.039454 1.708211 0.0912 
ONE* 0.233698 12.51064 0.0000 
TWO* 0.098425 6.779683 0.0000 
Proxy for Hypothesis 
SC -0.000213 -0.279380 0.7806 
Adjusted R2 0.879602 
F-Statistic 77.30516 
Prob(F-Statistic) 0.000000 
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* Significant at the 1% level 
** Significant at the 5% level 
*** Significant at the 10% level 
 
The results are similar to those from the base model. In the alternative model, 
AGE is positively signed and highly significant as before. LN_FA is also 
positively related to the education performance and still has a low 
significance. The results of running mode attributes also show a similar 
result with the base model. Both G and A variables remain negative 
significant. Referring to the medium of instruction attribute, CN is still 
highly significant in a negative relation to education performance. The 
variables in the students’ background attributes also show similar results in 
the alternate model compared to the base model. However, the significance 
in LN_MI increases in the alternative model. 
 
The variable C is not statistically significant and signed as expected. The 
result shows that the sufficiency of number of classrooms is not a significant 
factor affecting education performance. The findings of the alternative 
model also confirmed that under scientific approaches, no evidence shows 
that the two factors under the focus of investigation in the study do not 
related with each others. 
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In a short conclusion, the base and alternative models suggest the 
enhancement and improvement and teaching facility and hardware is not a 
significant strategy in improving education performance, but medium of 
instruction, students’ background and physical attributes. Relatively, the 
effects of students’ background dummies are found to be most significant. 
Nevertheless, in view of the small sample size (maximum of about 400 
secondary schools in Hong Kong), it requires further studies to investigate 
the most important factor in affecting the education performance in 
secondary schools. 
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CHAPTER SIX 
CONCLUSION 
6.1 Summary of Findings 
It has often been heard that the Government is allocating the resources for 
schools for the enhancement and improvement in teaching facilities, like 
renewal or renovation. It has also often been heard that many of the 
organizing bodies of secondary schools fight for more resources in their 
renovation works or enhancing their teaching facility, in general, taking the 
approach towards the hardware side. Thus, it is interesting to know whether 
such act is significant in improving education performance, according to the 
objective of a school, as well as education. 
 
Besides the significance in enhancing the teaching facilities to the 
improvement in education performance, the study also tests other factors that 
undoubtedly affect education performance, such as students’ background 
and medium of instruction. The results generally show that, there is no 
statistical significant evidence to justify that facility 
enhancement can improve education performance, in this study. The 
dominating factors are medium of instruction and students’ background, 
with a high statistical significance in relation in the empirical study. 
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Therefore, it leads to the question that why the hardware part in education is 
being emphasized and focused, by principals of secondary schools and 
officials in Education Bureau. 
 
6.2 Implications of the Study 
The results of the study reveal that the education performance is not 
significantly related to resources for enhancing and improving the teaching 
facilities and the sufficiency of classrooms, by the empirical test. Other 
factors such as the medium of instruction and the students’ background 
affect the education performance significantly. Thus, it is not wise to fight 
for resources spending on the hardware side. Indeed, ‘software’ part of 
education should be focused as implied by the result. 
 
The results of this study also give an insight to educationalist about the use 
of language in instruction. It is a topic that has been arguing from the policy 
on medium of instruction adopted to now. It is also worth to think about the 
students’ background affecting the education performance indicating by the 
HKCEE Credit Rate. This implied that the way of instruction of teachers as 
different students have different learning abilities. And, the family 
background of students affects the education performance significantly from 
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the empirical test. The difference in running mode did not have a high 
significance in education performance and there is no theory to support this 
point. So it becomes meaningless to think about the relationship between 
them. 
 
Therefore, it is suggested that it will be an unknown in showing allocating 
resources in hardware part in improving education and the allocation of 
resources should be on the software side such as providing continuous 
training of teachers and evaluation of policy in the medium of instructions. 
Also, as family background is also a significant factor affecting education 
performance in the result shown in the empirical model, therefore resources 
can be allocated in subsidizing students. In fact the subsidizing has been 
executing for a long time, but however the policy can be evaluated and the 
amount of resources can be further revised. This also leads to a further study. 
 
6.3 Limitations of Study 
The limitations of the study are due to the following reasons. 
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6.3.1 Little support from related literatures 
There is no literature written for such a topic and the relation about real 
estate profession and education profession in before. This is a new trial. 
Literatures on facility management in real estate sector mainly refers to 
private owned and profitable buildings like commercial buildings and 
shopping malls but not buildings for community and public use which are 
non-profit making. The research is on education profession which is a sector 
relies mainly on interaction between the teacher and students. It is probably 
impossible to test for the rental value of a classroom or the price per square 
meter or square feet against performance. Therefore, it may be the first 
research in the world to test the significance as well as trying to explain such 
phenomenon. 
 
6.3.2 Small Sample Size 
Due to the low return rate of questionnaire in the study, the number of 
questionnaire collected is not as much as expected. As the sample size used 
in the study is small, it is not possible to include too many variables in the 
empirical model. The inclusion of more variables may increase the 
explanatory power of the empirical model, but the complexity of the model 
will be increases as well. The independent variables used in the model are 
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mainly based on current discussion and human factors that can be thought by 
public commonly. 
 
6.3.3 Generality of Data 
Some of the data, such as the expenditure in enhancing and by schools, are 
collected through questionnaire. The questionnaire is filled in by the 
Principal or staff in-charge. The question asked for actual values where the 
Principal or staff in-charge may not know and just put an approximate value 
on it, even sometimes follow-up enquiries have been made. The generality 
of data make a lot of data become same of similar, affecting the test result in 
the empirical model. Also, it is not possible to ask for the monthly income of 
students’ family in particular schools as the schools also need to collect such 
information for answering such question. The data in Census and Statistics 
Department for monthly income sort by districts is taken. After taken class 
marks and averages, the data putting into the empirical model becomes 
general. 
 
6.4 Further Research Areas 
Even though the proximity effect enhancing teaching facility on the 
education performance is confirmed not significant in the study, there are 
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still questions that require further investigation. For example, as it is proved 
in this research that enhancing teaching facility is at a low in statistical 
significance in education performance, why organizing bodies of schools 
always fight for resources in enhancing and improvement hardware only but 
seldom heard of the software? May the answer of the question is that 
“maximizing the own wealth (utilization)” based on economical theories? 
Lastly, besides using a quantitative approach using HKCEE Credit Rate as a 
performance indicator, can other performance such as cultural or sports 
education be taken as another referencing performance indicator in the 
further study? This left to economists or educationalist to find out. 
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APPENDIX 1 GLOSSARY OF TERMS 
 
Direct Subsidy Scheme: A mode of running for secondary schools which 
under DSS, the school is allocated with a lump-sum of money and can use 
the money without any restriction and the school can charge school fees. 
 
Grammar Schools: Secondary schools which the curriculum for Secondary 
1 to Secondary 7 classes is academic based, with subjects like languages, 
sciences, social sciences and history. 
 
School-based Management: SBM is a management framework which is 
school-based, student centred and quality focused. The purpose of SBM is to 
devolve the decisions on student learning and resource deployment to the 
school to enable it to make school-based policies which better meet the 
needs of students and enhance their learning outcomes. 
 
Vocational Schools: Secondary schools which the curriculum for Secondary 
1 to Secondary 7 classes is technically based, with subjects like electronics, 
engineering sciences, technical drawings, etc. 
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APPENDIX 2 CORRELATIONS OF VARIABLES USED IN THE BASE MODEL 
 
 
 P AGE LN_FA G A CN LN_MI ONE TWO LN_MFM 
P 1          
AGE 0.382632 1         
LN_FA -0.111393 0.117173 1        
G 0.140512 0.120044 0.262509 1       
A -0.103915 -0.236071 -0.316224 -0.747431 1      
CN -0.809603 -0.287610 0.182718 -0.180157 0.116181 1     
LN_MI 0.150619 0.085363 0.030808 0.061386 -0.065149 -0.155408 1    
ONE 0.892669 0.294557 -0.200528 0.130921 -0.054492 -0.844697 0.037766 1   
TWO -0.664883 -0.285925 0.210224 -0.138923 0.087639 0.736610 0.017376 -0.877483 1  
LN_MFM 0.141296 0.179856 0.121956 -0.131285 -0.149220 -0.139865 -0.070520 0.149255 -0.134764 1 
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APPENDIX 3 CORRELATIONS OF VARIABLES USED IN THE ALTERNATIVE 
MODEL 
 
 
 P AGE LN_FA G A CN LN_MI ONE TWO SC 
P 1          
AGE 0.382632 1         
LN_FA -0.111393 0.117173 1        
G 0.140512 0.120044 0.262509 1       
A -0.103915 -0.236071 -0.316224 -0.747431 1      
CN -0.809603 -0.287610 0.182718 -0.180157 0.116181 1     
LN_MI 0.150619 0.085363 0.030808 0.061386 -0.065149 -0.155408 1    
ONE 0.892669 0.294557 -0.200525 0.130921 -0.054492 -0.844697 0.037766 1   
TWO -0.664883 -0.285925 0.210224 -0.138923 0.087639 0.736610 0.017376 -0.877483 1  
SC -0.204932 -0.038451 0.347959 -0.054455 -0.254606 0.225976 0.127603 -0.257187 0.225090 1 
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APPENDIX 4 SAMPLE OF QUESTIONNAIRE  
(CHINESE VERSION) 
編號:__________ 
 
中學校舍設備管理與提升學生學習表現研究問卷調查 (中文版本) 
 
校長 / 負責老師，您好！我是就讀於香港大學建築學院房地產及建設系三年級的學生，現正進行一
個有關上述項目之研究項目，並提交畢業論文。是項研究的目的是研究校舍的設備管理與提升學生
學習表現的效率和重要性，希望收集資料及數據後可以得出結論，使我的論文對香港的教育界及中
學校舍發展及設備管理起一個正面及有建設性的作用。現希望閣下能抽空回答以下問卷並於問卷發
出後兩星期內回覆，本人在此衷心感謝！ 
 
香港大學建築學院房地產及建設系三年級學生 
文珏威 
 
甲部：基本資料、校舍設備及資源管理 
 
1. 貴校所屬組別是以下哪一個? 
 
   第一組    第二組   第三組 
 
2. 貴校的教學語言為 
 
  中文(粵語)    英文    其他：______________ 
 
3. 貴校的標準課室數目是以下哪一個組別? 
 
  15 – 20    21- 25   26 – 30   31- 35 
 
4. 貴校的標準課室有多少台個人電腦? 
 
 沒有     1    多於 1 台，請註明數目：____ 
 
5. 貴校的陰雨操場面積約佔整個校舍總面積多少比例? 
 < 5%    5% - 9%   10% - 15%   > 15% 
 
6. 貴校的露天操揚 / 運動場約佔整個校舍總面積多少比例? 
 
 < 10%   10% - 15%   15% - 20%   > 20% 
 
7. 貴校有多少個科學實驗室? 
 
 3    4    5    6 
 
8. 貴校有多少特別室? (即除上面所列標準課室及實驗室外之日常上課用教室) 
 
 ≤ 2    3    4    ≥ 5 
 
9. 貴校有否其他助學生進行課外活動之房間? (如學生會房、學生活動中心、音樂練習室、童
軍室等等)，如有，請註明數目：_______ 
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10. 貴校的禮堂能否容納全校所有師生?    是    否 
 
11. 貴校的上課天開放時間為每天多少小時? 請註明：______ 
 
12. 貴校的假日 (泛指一般學校假期) 開放時間為每天多少小時? 請註明：______ 
 
13. 貴校最近 3年內有否進行過增加教學設備 / 撰建新校舍或加建大樓 / 維修工程? 如有，請註
明是何等工程：_______________________________________________________________ 
 
14. 承上題，如  貴校曾進行上述工程，請大約說明需花費多少以令上述工程得以順利進行：
____________________________ 
 
乙部：學習及課外活動表現 
 
15. 過往兩年的香港中學會考中，總優良比率約為以下哪個比例? 
 
 < 30%   30% - 39%   40% - 49%   ≥ 50% 
 
16. 過往兩年的香港中學會考中，總合格比率約為以下哪個比例? 
 
 < 70%   70% - 79%   80% - 89%   ≥ 90% 
 
17. 過往兩年的香港高級程度會考中，總優良比率約為以下哪個比例? 
 
 < 30%   30% - 39%   40% - 49%   ≥ 50% 
 
18. 過往兩年中七學生入讀本地八間政府資助之大學本科生課程的比率為何? 
 
 < 70%   70% - 79%   80% - 89%   ≥ 90% 
 
19. 過往兩年的校際音樂節中平均取得多少個團體獎項? 請註明數目及獎項：
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 
 
18. 過往兩年的校際體育比賽中平均取得多少個團體獎項? 請註明數目及獎項： 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 
 
丙部：其他 
 
 如閣下有任何其他可以有助本人收集相關資料的意見，歡迎提出！ 
 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 
 
 
 
~問卷完，多謝  貴校校長 / 負責老師的幫忙！~ 
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SAMPLE OF QUESTIONNAIRE (ENGLISH VERSION) 
Code:_________ 
 
The Significance in Improving Education Performance by Facility Management in Secondary 
Schools – Questionnaire (English Version) 
 
Dear Principal / Teaching Staff In-Charge, 
 I am a third year undergraduate currently studying in the Department of Real Estate and 
Construction, Faculty of Architecture, The University of Hong Kong, undertaking a dissertation 
programme for the award of B.Sc. (Surveying) Degree. The research objective is to find out the efficiency 
and significance in facility management to the improvement of education performance of students. I hope 
that the data collected will be useful for drawing the conclusion and the conclusion will give a positive 
impact or be constructive to the education sector or the development of secondary school education. It will 
be grateful that you can spend a few minutes to complete the questionnaire below. Please return it after the 
questionnaire two weeks after it is received. Thank you! 
 
Yours sincerely, 
Man Kok-wai 
Year 3 student of B.Sc (Surv), Department of Real Estate & Construction, Faculty of Architecture, HKU 
 
Part A – Basic Information, Facilities in Campus and Resources Management 
 
1. What is the banding of your school? 
 
   Band 1    Band 2   Band 3 
 
2. What is the language of the medium of instruction? 
 
  Chinese (Cantonese)   English   Others:_______________ 
 
3. How many standard classrooms in the campus? (in the range below) 
 
  15 – 20    21- 25   26 – 30   31- 35 
 
4. How many personal computers are installed in the std. classrooms in average? 
 
 None    1    More than 1, Please specify：____ 
 
5. What is the proportion of the total area of covered playground(s) to the GFA of the campus? (in 
the range below) 
 
 < 5%    5% - 9%   10% - 15%   > 15% 
 
6. What is the proportion of the total area of playground(s) to the GFA of the campus? (in the range 
below) 
 
 < 10%   10% - 15%   15% - 20%   > 20% 
 
7. How many science laboratories in the campus? 
 
 3    4    5    6 
 
8. How many special function rooms in the campus? (rooms not counted as std. classrooms and 
sciences labs, such as computer rooms, music rooms…) 
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  ≤ 2    3    4    ≥ 5 
 
9. Are there any rooms or partitions that help students to run extra-curricular activities? (such as 
music practice rooms, student union rooms, student activities centre, scout rooms…) If yes, please 
specify the number: ____________ 
 
10. Can the hall have enough seats for all students and teaching staff?   
 Yes    No 
 
11. How many hours does your school open in school days?  Please specify：______ 
 
12. How many hours does your school open in school holidays?  
Please specify：______ 
 
13. In the last three years, does your school conduct any works on increasing the amount of teaching 
facilities, campus moving or maintenance? If yes, please specify what the work is：
____________________________________________________________________________ 
 
14. From Question 11, if there were any works specified above, please roughly note the money spent 
in order to complete the specified work. 
_________________________________________________ 
 
 
Part B – Student learning and extra-curricular activities performance 
 
15. In what range is the HKCEE A-C rate did your school achieve in the last two years? 
 
 < 30%   30% - 39%   40% - 49%   ≥ 50% 
 
16. In what range is the HKCEE passing rate did your school achieve in the last two years? 
 
 < 70%   70% - 79%   80% - 89%   ≥ 90% 
 
17. In what range is the HKALE A-C rate did your school achieve in the last two years? 
 
 < 30%   30% - 39%   40% - 49%   ≥ 50% 
 
18. In what range is the degree admission rate did your school achieve in the last two years? 
 
 < 70%   70% - 79%   80% - 89%   ≥ 90% 
 
19. What awards did your school achieve in the Inter-school Music Festival for Group competitions? 
Please specify the number and awards. 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 
 
20. What awards did your school achieve in the Inter-school Sports Competitions for Group events? 
Please specify the number and awards. 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 
 
Part C –Others 
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If you have any opinions that can help my research work, please kindly drop a few lines below. 
 
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________ 
 
 
~End of Questionnaire, Thanks for your grateful help!~ 
 
 
